Abstract In this paper an attempt has been made to observe the spatial patterns of disabled persons by sex and residence in and across the districts of West Bengal. The research paper is exclusively based on secondary sources of data which have been taken from Census of India publications, New Delhi. Advanced statistical techniques have been used to analyze the data. Apart from, advanced cartographic techniques and GIS-MapInfo has also been used to visual representation of the data. The study reveals that disabled persons are highly concentrated in southern part of the state while, central part and a little area of northern part have the lower concentration. There is an enormous regional variation in the distributional patterns of male-female and ruralurban areas of the state. The study also examined the probable association between disability and selected socioeconomic variables and it is observed that several variables are significantly associated with disability.
Introduction
Persons with disabilities are the most oppressed, demoralized, marginalized, excluded section of the society. The concentration of disabled persons varies from place to place and time to time (Islam et al., 2016) . The geographer"s task is to analyze the diversity of phenomena in different spatial units (Shivalingappa et al, 2011) . Disabled persons is one of the significant phenomena in the contemporary period which has affected most of the part of the world including India, West Bengal is not an exception for this. Though the distributional patterns in all over the world is not same and differed drastically because of biological, social, cultural, economical, political as well as geographical factors.
The World Bank has estimated that there are more than 600 million disabled people in the world and among them around 400 million lives in the developing countries. According to World report on disability (WHO, 2011) , 15 per cent of the population globally presents with disabilities, with physical disability being most prevalent.
According to Census of India 2011, there are more than 26 millions disabled persons in India which implies every 22 persons are disabled out of 1000 among them 24 are male, while 20 are female and there are notable differentials in the distribution in rural and urban areas.
World Health Organization (1996) defines disability as "any restriction or lack of ability to perform any activity in a manner or within a range considered normal for a human being". Disability is the umbrella term for impairments, activity limitations and participation restriction. It denotes the negative facets of the interaction of an individual"s health condition with his/her environment and personal factors (Karkal et al., 2014) .
Therefore disability is remains not only within medical condition, but rather it is the result of the interaction between an individual"s health conditions and his/her environment broadly defined. McCoy, et al., (1994) provides an overview of the geographic distribution of country prevalence rates of disability benefit receipt under the social security administration"s disability insurance and supplemental security income programme in United States. This study represents countries ranked according to the prevalence of disability benefit receipt men and women to highlight local areas with high and low concentration of disability programme receipts. Das, et al., (1998) have analyzed the patterns of physical disability in India and also examined the relation between the male and the female disability rates and identifies the gender bias in each.
Literature Review
According to Hans, et al., (2003) the number of disabled persons is expected to increase. The reasons behind it are very complex and multifaceted and largely due to health, demographic and development factors. These includes, poor nutrition, ageing population and increase in violence and conflicts, landmines and unexploded ordinance, HIV/AIDS, measles and polio, traffic and occupational accidents, disaster and substance abuse. Groce (2004) shows there are 180 millions young people between the ages of 10 to 24 globally live with a physical, sensory, intellectual or mental disability, among them most of are living in developing countries. They are very excluded from most educational, economic, social and cultural opportunities, they are among the poorest and most marginalized of all the worlds young people. Mitra, et al., (2006) have analyzed the prevalence estimates for disability for both National sample survey and Census of India. Investigation shows that there is a substantial difference in rates of disability between these two sources, there is a need of possible sources of these discrepancies. The study also finds out that both the NSS and Census provide only limited information about disability and suggests that there is a need of refinements in each of data sources so that they may capture difference aspects and implications of disability. Lee, et al., (2013) have develop a map application that can be used by physically disabled people. It offers users gesture and voice in different ways and furnishes with necessary geographic information related to people with disabilities. Islam, et al., (2016) have studied the nature and spatial extent of disabled persons in India. The study found that majority of the states and union territories are facing the burden of higher concentration of disabled persons in India. Study also reveals that burden of disability is more pronounced in the north-western along with central-eastern parts of the country and discovers that disability is more pronounced among males as compared to their counterpart females, and urban areas of India are more hassle free in respect of disabled persons than country yards.
Objectives of the Study
The major objectives of this research include;  To examine the spatial variations in the distribution of disabled persons across the districts of West Bengal.
 To examine the association of disability with some probable socio-economic factors.
Database and Research Methodology
The research paper is exclusively based on secondary sources of data which have been taken Pearson"s coefficient of correlation (r) has been applied to examine the nature of relationship with the help of following formula,
Where r= co-efficient of correlation x, y= the two given variables n= Number of observations Student t-test technique has also been introduced to find out the significance at 1 per cent and 5 per cent level of confidence. The formula of the student t-test is given below. 
 
Where: t is the calculated value of "t" in the test of significance, n is the number of observation and r is the computed value of co-efficient of correlation.
Side by sides, advanced cartographic techniques and GIS-MapInfo programme have been applied to show the regional variations of disabled population across the districts of West Bengal through maps. Percentage of old age population X 3 Child sex ratio X 4 Percentage of scheduled caste population X 5 Percentage of scheduled tribe population X 6 Illiteracy rate X 7 Male illiteracy rate X 8 Female illiteracy rate X 9 Unemployment rate X 10 Female unemployment rate X 11 School dropout rate
X 12
Percentage of household size more than five X 13 Percentage of houseless population X 14 Percentage of population living in kutcha house X 15 Percentage of male marriage below legal age X 16 Percentage of female marriage below legal age X 17 Percentage of households without drinking water facility X 18 Percentage households without having toilet facility X 19 Percentage of BPL card holders X 20 Pregnancy complication women
X 21
Percentage of unsafe delivery X 22 Percentage of home delivery X 23 Percentage of post delivery complication of women X 24 Poverty rate X 25 Percentage of underweight babies (<2.5 kg) X 26 Percentage of slum population to total population X 27 Percentage of immunization of mother and children X 28 Percentage of population using tobacco X 29 Percentage of population doing smoking X 30 Percentage of population taking alcohol
THE STUDY AREA
West Bengal, an eastern state of India has been chosen as the study area which is located between 21025" to 26050" north latitudes and 86030" to 89058" east longitudes with three international boundaries i.e., Bangladesh, Nepal and Bhutan. It occupies an area of about 88,752 sq. km. (2.70 per cent of the India"s total geographical area) and stretching from the Himalayas in the north to the Bay of Bengal in the south. It is surrounded by Sikkim and Bhutan in the north, Assam and Bangladesh in the east, the Bay of Bengal in the south and Orissa, Jharkhand, Bihar and Nepal in the West. According to 2011 census, the state has nineteen districts and the River Ganga divided the state into two parts. The northern part including the districts of Darjeeling, Jalpaiguri, Koch Bihar, Uttar Dinajpur, Dakshin Dinajpur and Maldah is so called "North Bengal" and remaining districts of the southern part is called "South Bengal" (Fig.  1) . 
Result and Discussion
The disabled population varies from 1.70 per cent in Uttar Dinajpur district to 2.78 per cent in South 24 Parganas, which comprises 2.21 per cent for the whole state in 2011 (Table 2 ). The entire range of variation has been classified into three grades, i.e. above 2.30 per cent (High), 2.04 per cent to 2.30 per cent (Medium) and below 2.04 per cent (Low). distinct regions in the state. These are Darjeeling (2.17 per cent), Jalpaiguri (2.13 per cent), Dakshin Dinajpur (2.13 per cent), Maldah (2.11 per cent), Birbhum 2.14 per cent), Puruliya 2.11 per cent), Bankura (2.15 per cent), Haora (2.16 per cent), Purba Medinipur (2.24 per cent) and North 24 Parganas (2.20 per cent). Among these districts two are from northern part, three are from north-central part, two are from western part and remaining three are from south as well as eastern part of the state.
Lower grade of variation is observed in the two distinct regions, one lies in the northern part comprising the districts of Koch Bihar (2.02 per cent) and Uttar Dinajpur (1.70 per cent) and another part is lying in the middle portion of the state including Barddhaman (1.9 per cent), Nadia (1.81 per cent) and Hugli (1.98 per cent). Among them, lowest is observed in Uttar Dinajpur, which may be the result of high mortality rate among disabled population. Relationship between total disability (Y1) and other selected variables A casual relationship has been drawn in between total disability and thirty selected independent socio-economic variables (Table 4 ). The result shows that out of thirty socio-economic variable only one variable explains significant relationship with total disability, that is X19 (percentage of BPL card holders), though it is negatively correlate with the total disability at 95 per cent level of confidence. It is observed that most of the variables are negatively correlated to total disability. As the figure of total disability is very meager to total population, may produce the negative correlation with the variables. It is also observed that X13 (percentage of houseless population) and X26 (percentage of slum population) variables are positively closely correlate with total disability while X4 (percentage of scheduled caste population), X6 (illiteracy rate), X7 (male illiteracy rate), X8 (female illiteracy rate) etc are negatively closely correlated to total disability. Besides, other variables have also play the significant role in the regional variation of the total disability in the study area, but their significant level are not up to the mark.
Male-Female Distribution, 2011
It is observed that there is enormous variation in the spatial patterns between male and female disabled population in the district. The state as a whole has more male disability rate of 2.41 per cent which is more than that of their counterpart female disability rate of 2.00 per cent by 0.41 per cent point. The range of variation of male disability is from 1.87 per cent to 2.98 per cent where as for female disability their figure varies from 1.52 per cent to 2.57 per cent ( Table  2 ). The percentage figure have been categorized into three suitable grades of below 2.24 per cent (Low), 2.24 per cent to 2.50 per cent (Medium) and above 2.50 per cent (High) and below 1.84 per cent (Low), 1.84 per cent to 2.10 per cent (Medium) and above 2.10 per cent (High) for the male disability and female disability respectively. It is noted that spatial variation of male disability rate is very similar to the distribution of total disability. The figure 3 
Relationship between male disability (Y2) and other selected variables
The result (Table 4 ) reveals that out of thirty variables none is the statistically significant at least 95 per cent level of significance. It is observed that most of the variables are negatively correlated to male disability. It is also observed that X13 (percentage of houseless population) and X26 (percentage of slum population) variables are positively closely correlate with male disability while, X4 (percentage of scheduled caste population), X6 (illiteracy rate), X7 (male illiteracy rate), X8 (female illiteracy rate) etc are negatively closely correlated to male disability. Besides, other variables have also play the significant role in the regional variation of the male disability in the study area, but their significant level are not up to the mark.
Whenever female disability rate is concern, only three district namely, Kolkata (2.53 per cent) South 24 Parganas (2.57 per cent) and Paschim Medinipur (2.20 per cent) have fall under high category in the southern portion of the state, while, five district i.e., Koch Bihar (1.83 per cent), Uttar Dinajpur (1.52 per cent), Barddhaman (1.79 per cent), Nadia (1.58 per cent) and Hugli (1.77 per cent) come under lower category of the distribution (Fig. 4) . The remaining eleven districts which account about 58 per cent of total district considered as "moderately female disability concentrated district". This vast area is divided into three distinct parts. The northern parts comprising with the district of Darjeeling (2.01 per cent) and Jalpaiguri Relationship between female disability (Y3) and other selected variables Table 4 shows the simple association between female disability and selected thirty independent socio-economic variables in detail. The result shows that out of thirty socio economic variables, two variables explain significant relationship with female disability in the study area. They are X13 (percentage of houseless population) and X19 (percentage of bpl card holders). Among them X13 (percentage of houseless population) is positively significant at 95 per cent level of confidence, while X19 (percentage of bpl card holders) is negatively significant at 95 per cent level of confidence. In spite of, X2 (percentage of aged population), X4 (percentage of scheduled caste population), X6 (illiteracy rate), X7 (male illiteracy rate), X8 (female illiteracy rate), X14 (percentage of living in kutcha house), X26 (percentage of slum population to total population) etc. are closely associated with the geographical variation of female disability in West Bengal. Among them, some are associated positively while some are negatively. Besides, other variables have also play the significant role in the regional variation of female disability in the study area, but their significant levels are not up to mark. 
Rural-Urban Distribution, 2011
The disability prevalence rate of both rural and urban areas is considerably different as compare to each other. Rural disability rate in the state as a whole is 2.20 per cent which is slightly lesser than that of urban disability rate by 0.03 per cent point but this difference is much enunciates across the district of the state.
The entire range of variation in rural areas as well as urban areas are arranged into three suitable groups of below 1.78 per cent (Low), 1.78 per cent to 2.32 per cent (Medium) and Table 4 shows that out of thirty socio economic variables, twelve variables explain significant relationship with rural disability in the study area. disability. Beside other variables also play significant role in the spatial variation of rural disability, but their significant level are not to the mark.
Relationship between rural disability (Y 4 ) and other selected variables

Figure 6
As compare to rural disability, spatial variation of urban disability is much differs across the districts of West Bengal in 2011. According to Fig. 6 Table 4 reveals that out of thirty socio economic variables, only one variable i.e., X19 (percentage of bpl card holders) is negatively significant at 95 per cent level of confidence with urban disability. It is also observed that X1 (population growth), X2 (percentage of aged population), X6 (illiteracy rate), X7 (male illiteracy rate), X8 (female illiteracy rate), X13 (percentage of houseless population), X24 (poverty rate), X26 (percentage of slum population) etc. are closely associated with urban disability, however some of them are positively while, some of them are negatively correlated. Apart from these, other variables also play significant role in the distribution of urban disability across this district of West Bengal, but their significance levels are not up to the mark.
Relationship between urban disability (Y 5 ) and other selected variables
Conclusion
It is observed from the above analysis that the distributional patterns of disabled is not equal and uneven over the state, rather it differs from region to region. The study shows that southern section of the state holds much higher proportion of disabled. The spatial patterns of male disabled are much highly concentrated over female disabled and there are obvious a greater variation in rural and urban disabled in the state. This study find out that percentage of bpl population, percentage of homeless population, percentage of slum population, illiteracy rate etc. are closely
